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DNR Ecological and Water Resources: 
Water Monitoring and Surveys Unit 

• Groundwater Monitoring: 750 active monitoring wells 
 

• Lake Levels: +1,100 lake gages and over 800 citizen 
monitors 

 

• Survey Crew: Provides Topographic Surveys, OHW 
determinations and Vertical Control Elevations. 

 

• Climatology: Stores and provides interpretation of data 
from over 1200 weather monitoring locations. 

 

• Stream Flow Monitoring: +200 active stream gages
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Snow Depth and Water Equivalence 
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Taken by field crews and Area 
Hydrologists 
 
Sent to Climatology and 
National Weather Service 
River Forecast Center 
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One-Week Change in Snow Depth 
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Prepared for this 
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Stage – Discharge Relation 
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Rating Curve 



X section 

Cross Sections  

-available in Hyrated 

  



Gage location should have a good 
“control” 

• The control is the physical river 
characteristic(s) that influence the water flow 
and stage  

•  Two types of control: Section, Channel 

•  Section Control: Physical features at a cross 
section downstream of the gage site that 
constrict the flow or where a break in slope 
occurs in the river channel. 

•  Examples include: rock ledges, riffles, rapids, 
culverts, bridges.  Most influence during low 
flows 
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Section Control 
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Channel Control 

• Channel Control: Physical features of a long 
downstream reach of channel that controls 
the flow and stage. 

•  More common at lower gradient sites.  Most 
influence during higher flow conditions. 

•  Most sites have section control at lower 
stages and channel control at higher stages. 
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Channel Control 
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Detailed Site Descriptions 

• Provide specific details for a site for other 
users 

• Provides recovery of site information for re 
establishment 

• Repeatability and consistency in 
measurements 

• Documents changes in site characteristics over 
time. 
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http://wwwrcamnl.wr.usgs.gov/sws/SWTraining/FlashFandR/Index.html 
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Stream Flow and Velocity 
Measuring Equipment 

DNR Water Monitoring and Surveys Unit follows 
USGS standards in the measurement and 
processing of stream flow data.  

 

   No oranges allowed. 



V - Notch Weir 



Parshall Flume 
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Price Mini (Pygmy) Current Meter 

• Depth < 1.5 ft.  

•  Velocity 0.25 - 3.0 
ft/sec. 

•  Spin Test 0.5 - 1.5 
min. 



Price AA Current Meter 

• Depth > 1.5 ft.    

•  Vel.  0.25 - 8.0 ft/sec 

•   Spin Test 1.5 - 4 min.  



AquaCalc 



Bridge Crane, Price Meter 

 100 lbs Sounding Weight 



Flow Tracker AVM 



Acoustic Doppler Current Profiler 

• Fast measurement time compared to 
traditional mechanical meters :15 – 30 
min. 

• Integrated Velocity Profile 

• Depth range 2.5 ft to 50 ft. 

 

 



Bridge Deployment 

 



Boat Deployment 
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Shallow Water ADCP 
• Features similar to larger unit but less versatile 

• Depth range 0.8 ft. to 16 ft. 

 



Clean Water Legacy 
Year Round Monitoring 

• Ice measurements 

• Ice thickness 

• Snow depth and water equivalence 
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Shallow Water ADCP Measurement 
Two Rivers @ Hallock 



Wading Stream Flow Measurement 



• Measuring and reporting accurate 
discharge is essential to 
understanding pollutant loadings, 
flood potential, channel forming 
events, and trend analyses.  



Survey High Water Marks 
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Survey cross sections for modeling 
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High Water Mark Documentation 

Roseau River @ Roseau 



High Water Mark Documentation 

Wild Rice River nr. Ada 



Stage Sensors 

• Staff gages 

• Wire weight gages 

• Submersible Pressure transducers 

• Bubbler systems 

• Sonic Sensors 

• Radar Sensors 

• Acoustic Velocity Meters 
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Standard Enamel Staff Gage 
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Bridge Mounted Wire Weight Gage 
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Bridge Mounted Sonic Sensor Gage 
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Bridge Mounted Radar Sensor Gage 



Acoustic Velocity Meters 
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Continuous Discharge  
Computation 

• Define the rating curve with a minimum of 15 
measurements throughout the range of flows 

• Correct stage data from continuous recording equipment – 
drift correction 

• Apply shifts to the rating for vegetation, debris, channel 
scour and deposition 

• Apply the resulting relationship of discharge conditions to 
the stage data. 

• Continue to make verification flow measurements 
throughout the life of a gage site 





Clean Water Legacy 

• Install permanent stream gages at the 
outlet of each of the 81 major 
watersheds  

• Provide water quantity data for water 
quality, flooding and low flow 
frequency analyses and to monitor 
changes within the watersheds. 

• Multiple use gages  
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Telemetry Gage Network 
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DCP Stream Gage 

DNR FTP 

DNR/MPCA 
Cooperative Stream 
Gaging web site 

Hydstra Database 

NOAA NESDIS 

NWS HADS 

NWS WFO 



Manipulate map or select gage 
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•Download gage location shapefile, 
 georss, kml 
•Customize map layers  
•Customize gages shown on map 
•Lakes on map link to  
   DNR LakeFinder 
   



Site Report 
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•Manipulate hydrograph 
•Download data and year end     
  summary narratives 
•Download photos 
•Plot gagings 
•Links to USGS, AHPS, STORET 
 



Low Cost Cooperative Local Water 
Quantity Monitoring Efforts 

• Weirs or Dams with low cost stage recorders 

• Snow  water equivalent surveys 

• Stage data verification measurements during 
sampling 

• High water mark documentation 

• Detailed notes during site visits 
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What’s the best high tech 
monitoring tool available? 

 Collaboration and Resource Sharing  

Provides cost effective, consistent 
data for multiple purposes  
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Cooperative Stream Gaging Program 

 A collaborative effort between Federal, State 
and Local Governments: 

   NWS, USGS, COE, DNR, PCA,  
  Watershed Districts, CWPs,  

   Counties, SWCDs and Cities 
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